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The U.S. Geological Survey has images of sediment grains on ari-  stalled on a modified version of a
a patent pending, as of November  verbed or sea bottom without the commercially available camera
2001, for a new underwater micro- need to manually collect actual bot- system. The underwater micro-
scope system, which has the capa-  tom samples. In this system, a scope camera is enclosed in a spe-
bility to acquire and analyze digital close-up microscopic lens is in- cial housing that, together with
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U. S. Geological Survey raft deploying underwater microscope system in Colorado River.
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ballasting, winching, and opera-
tional procedures, permits topside
operators to work from a small ves-
sel even in swift-moving rivers.

The system acquires a video im-
age of the seabed at /-inch dis-
tance from the focal plane of the
lens and sends the video signal
through a cable to a digital video
recording console on the surface
vessel. The image is received at the
surface and recorded as digital
video. Later, these digital video se-
quences are viewed on a computer,
and quality frames of each bottom
contact sample are saved. These
images are then analyzed using one
of several algorithms.

At least four different ap-
proaches can be used to determine
grain size from video images of
sediment:

(1) Visual estimates by a hu-
man operator

(2) Use of an edge-detection
algorithm to recognize
and measure individual
grains

(3) Use of two-dimensional
fast fourier transform or
wavelets to measure
grain size

(4) Spatial autocorrelation

The underwater microscope Sys-
tem is designed to assist sedimen-
tologists, marine geologists, or any
other scientists interested in study-
ing the surficial bottom sediments
in lakes, rivers, and oceans. Im-
provements to the system’s lens de-
sign are in development to permit
gravel characterizations that would
have applications in aquaculture
and fish wildlife studies.
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Video camera assembly including stabilizer fin,
camera pressure case, and bridle assembly.

Topside video console, including video monitor
and digital recorder

For More Information

For technical information, contact:

Hank Chezar

U.S. Geological Survey

345 Middlefield Road, MS—999
Menlo Park, CA 94025

Phone: (650) 329-5331
hchezar@usgs.gov

For licensing information, contact:

Julia Giller or Neil Mark

USGS Technology Enterprise Office
National Center, MS—211

12201 Sunrise Valley Dr.

Reston, VA 20192

Phone: (703) 648-4403

Fax (703) 648-4408
jgiller@usgs.gov




